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the immunomodulator, fish species tested and the age of the fish.
64
In the present study we hypothesized that yeast derived β-1,3/1,6-glucan (i.e. MacroGard 
Experimental protocols

98
The larvae were fed once daily from 3 days post hatch (dph) with 3 B. plicatilis/ml. In the 
Growth and RNA:DNA-ratio
119
For an analysis of growth, the standard length (SL) and width of 5 thawed larvae per tank and ])*100. extracted from this phase using the RNeasy Mini kit (Qiagen, Germany) following the M A N U S C R I P T
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Primers specific for immune, nutritional and house keeping genes were either taken from [40],
166
[41] or designed with Primer 3 using sequences from Genbank (Table 1) 
Denaturing gradient gel electrophoresis (DGGE)
200
The larval microbiota was analysed using a Biostep TV400 DGGE vertical electrophoresis 
Occurrence of some important bacteria in larval microflora
In order to evaluate the occurrence of some important pathogenic or opportunistic bacteria in 222 the larval microflora a targeted RT-qPCR was performed using primers amplifying a region of 223 the 16S rDNA specific for Vibrio spp., Aeromonas spp and Flavobacteria spp. (Table 1 ). The
224
proportional occurrence of these bacteria was calculated in relation to the overall bacterial 225 load evaluated using a universal bacteria primer (Table 1) with GraphPad Prism 5 and data are plotted as independent data points (n = 18), whilst 241 statistical analysis controlled for potential tank effects through nested ANOVA. All studied genes were expressed at 11 and 24 dph and multivariate analysis revealed that 
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Genes related to development however were significantly regulated due to the time (F = Various ecological indexes were calculated from the microbial fingerprinting of whole larvae 314 of the two feeding regimes ( hormone gene expression were studied in fish but it is in accordance to studies in pigs, where 355 β-glucan also had no effect on growth hormone production [55, 56] Nevertheless, our data M A N U S C R I P T 
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In contrast to earlier studies [58, 60], we found no effect of β-glucan on the gene expression Crespo [62] demonstrated that whilst the pronephros was present from 0 dph, spleen and 391 thymus were not detected until 10 dph and 10-30 dph respectively at ca. 18°C. However, it is 392 the functioning not the appearance of organs that determines immunocompetence.
393
For example TLR3, which has been suggested to be involved in β-glucan recognition in carp We did not find any indications that the immunostimulating effect of dietary MacroGard ® led 421 to increased metabolic costs (e.g. decreased growth and survival) of the fish larvae.
422
Nevertheless, as mounting an immune response could be costly (see [66] for discussion) the 
443
In the present study histological effects were not investigated but fingerprinting of larval 
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Nevertheless, a more detailed study of the larval microbiota by next generation sequencing is 451 needed to elucidate this possible maturation effect further.
452
Although MacroGard ® feeding had no effect on occurrence of opportunistic bacteria studied,
453
it is possible that the administration of β-glucan enhanced intestinal health in the larvae,
454
which could explain the anti-inflammatory effect on immune gene expression and increased 455 larval survival.
457
On the other hand larval survival could also be increased due to the direct effect of β-glucan 
